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or when the pressure of the service falls below a certain figure, and
also to open the circuit if a reverse current arrives, as when machines
are connected in parallel and one of them is motoring. They are con-
structed to break the circuit of both cables of a two-wire service, of
the three cables of a three-wire service, and the two, three, or four
cables of an alternating current service. Plates 13c, 16c and 16D, and
18B, 18c, and 18D, show forms of Ferranti circuit breakers. There
are also special arrangements described below, for delaying the opera-
tion of the circuit breaker.

Time Limit Circuit Breakers

For a power service the fuse has one advantage over the circuit
breaker, it is not usually so quick in action, and the quickness
of action of the circuit breaker in some cases leads to inconvenience.
In the time limit circuit breaker a certain time must elapse, after the
current arrives at the circuit breaker, before it operates. Time limit
circuit breakers are principally of two forms, those in which clockwork
is employed, and those in which electro-magnetic induction is made use
of to interpose a lagging action upon the apparatus. In the apparatus
in which clockwork is employed, a clock movement is held from
running down by a pawl, which falls into a recess in a wheel con-
trolling the train. On another wheel driven by the train is a contact,
which, when the clock is released, moves into contact with a fixed
contact provided for the purpose, and in so doing completes the
circuit in which the coils of an electro magnet operating the trip
action of the circuit breaker are included.

Another form of time limit circuit breakers are operated by air
pressure. In these apparatus the core of a solenoid is lifted or
depressed in opposition to air or oil pressure, so arranged that it
requires a definite time to overcome it, and if the short circuit is
removed before this period has elapsed, the circuit breaker is not
opened.

The Ferranti Alternating Current Time Limit
Relay for Circuit Breakers
In this apparatus there is an electro-magnet with a core of
laminated iron plates, its coils being energized by the secondary
current of a transformer, the primary of which is included in the
circuit to be controlled. The poles of the magnet are provided
with what Mr. Ferranti has called "shading coils," that is to
say, coils placed on the pole pieces, each coil closed on itself,